Herpes simplex virus transcriptional activator VP16 is detrimental to preimplantation development in mice.
The herpes simplex virus transactivator protein VP16 is frequently used to regulate gene expression in several experimental systems, including transgenic mice. It has been suggested that high levels of VP16 expression in mice may be lethal. In order to systematically address this issue, we linked the VP16 gene to promoters that are active early and in a variety of tissues throughout development, such as the human beta-actin promoter or the rat nestin gene enhancer. VP16 expression was assayed using a LacZ reporter gene linked to a VP16-responsive immediate early gene promoter. We show here that expression of VP16 at high levels is detrimental to pre-implantation development. By culturing embryos in vitro, we demonstrate that this effect is exerted at the transition from the 2-cell to the 4-cell stage, reducing survival to the blastocyst stage dramatically. On the other hand, transgenic mice expressing VP16 transgenes at postimplantation stages are viable. These results suggest a differential sensitivity to VP16 expression in different cell types and stages of development. The reduction of embryo survival by VP16 implicates herpes virus infection as a potential cause of infertility.